Isolation and characterization of the putative nuclear modifier gene MTO1 involved in the pathogenesis of deafness-associated mitochondrial 12 S rRNA A1555G mutation.
The human mitochondrial 12 S rRNA A1555G mutation has been found to be associated with aminoglycoside-induced and non-syndromic deafness. However, putative nuclear modifier gene(s) have been proposed to regulate the phenotypic expression of this mutation. In yeast, the mutant alleles of MTO1, encoding a mitochondrial protein, manifest respiratory-deficient phenotype only when coupled with the mitochondrial 15 S rRNA P(R)454 mutation corresponding to human A1555G mutation. This suggests that the MTO1-like modifier gene may influence the phenotypic expression of human A1555G mutation. Here we report the identification of full-length cDNA and elucidation of genomic organization of the human MTO1 homolog. Human Mto1 is an evolutionarily conserved protein that implicates a role in the mitochondrial tRNA modification. Functional conservation of this protein is supported by the observation that isolated human MTO1 cDNA can complement the respiratory deficient phenotype of yeast mto1 cells carrying P(R)454 mutation. MTO1 is ubiquitously expressed in various tissues, but with a markedly elevated expression in tissues of high metabolic rates including cochlea. These observations suggest that human MTO1 is a structural and functional homolog of yeast MTO1. Thus, it may play an important role in the pathogenesis of deafness-associated A1555G mutation in 12 S rRNA gene or mutations in tRNA genes.